. SAXS parameters. Parameters pertaining to the Pr state were derived from a absolute scattering dataset at 1 mg/ml protein concentration (34). The Pfr parameters were derived from reconstructed absolute scattering curves, which were recorded at a protein concentration of 7.2 mg/ml. The parameters R g and I 0 were estimated using conventional Guinier analysis as well as from the pair distance distribution function. The values corresponding to the experimentally determined α = 0.38 are marked in bold. Even for a low value of α = 0.13, the change of R g was still small with ΔR g < 0.5Å. The change in V c was moderate with ΔV c < 3% and mainly caused by a change in I 0 . . Ab initio modelling. In the first modelling round 20 models were generfig. S1. Time-resolved absorption spectra. Colors represent the same delays as troscopy, as described in Materials and Methods. Overall the decay-associated spectra of D. radiodurans indicate a photocycle similar to that of the A. tumefaciens phytochrome (25, 26), but the details are different. All samples have a similar spectral evolution with the 53 (55, 80) μs time constant. This is in line with the changes being internal to the chromophore binding domains. The component is assigned to the formation of the meta-Ra state. The next component (A 2 ) has a similar spectral shape in the PAS-GAF-PHY and FL proteins, but the shape for PAS-GAF is different. This is in agreement with the idea that the PHY-arm is involved in this transition. In the A. tumefaciens and Synechocystis sp. phytochromes, proton release was observed for this transition (24, 25) and the component was assigned to the meta-Ra to meta-Rc transition. The last time constant in PAS-GAF-PHY is 200 ms (A 3 ), but its associated spectrum is very small in amplitude. The spectral component has no resemblance in the A. tumefaciens data and remains unassigned (26). The spectral shape of the last component for FL (A 3 ), with a lifetime of 27 ms, is similar to the last in-growth of far-red absorption in A. tumefaciens (25) and is a signature of the meta-Rc to Pfr transition.
fig. S Decay-associated spectra extracted from time-resolved absorption spec-2.
ig S3. SAXS data collected at different concentrations (A) and the corresponding Guinier ranges and linear fits as black lines (A, inset), concentration is decreasing along the arrow. Difference scattering data collected at different concentrations with the fitted Guinier ranges in black (B) and the concentration dependence of R g and I 0 (B, inset). I 0 is given in % relative to the I 0 for Pr. .
